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You may freely apply any of the theorems covered in class.

Q1: (10 marks) Let f : [a,b] — R be a bounded function. Prove that f is a constant function
if and only if there exists a partition P of [a,b] such that U(f, P) = L(f, P).

Q2: (20 marks) Let f : [0,00) — [0, 00) be a function. Suppose f| is Riemann integrable
on [0,m] for all m > 0. Determine with justification whether the following statements are
true or false.

(i) limf(x):():>/oof<oo.

(i) lim f(z) < oo and /Ooof<oo:> lim f(z) = 0.
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Q3: (20 marks) Determine with justification whether the following statement is true or false:

/12 (im;x)n)xdx = 2/12 ﬁdm.
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Q4: (20 marks) Let {a,}n>0 be a sequence of real numbers, and let N > 1 be a natural
number. Assume that

paN = Qp (n>0).

(i) Prove that Zanx” converges absolutely on (—1,1). (ii) Find a simplified closed-form
n=0
expression for the function

flx) = Zanx" on (—1,1).
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Q5: (20 marks) Prove that Z ———— is conditionally convergent.
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Q6: (20 marks) The moments of a continuous function f on [0, 1] are given by

1
an(f) = / @) de (0> 0).
0
Suppose f and g are continuous functions on [0, 1]. Prove that f = g on [0, 1] if and only if

an(f) = an(g) (0 20).



